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(54) FINGERPRINT IMAGE INPUT DEVICE AND ORGANISM DISCRIMINATION METHOD BY FINGERPRINT IMAGE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a fingerprint image input device 
incorporating highly reliable organism discrimination function, and having a 
sufficiently small size to the loadable degree on a portable instrument. 
SOLUTION: This device has a color image sensor 10 for inputting continuously 
plural fingerprint images acquired by pushing a finger on an inspection surface, a 
color information extraction part 40 for detecting a finger color synchronously 
with input of the plural fingerprint images, an area information extraction part 30 
for detecting the physical quantity reflecting force applied to the color image 
sensor 1 0 from the finger when inputting the plural fingerprint images, especially 
the quantity related to the area of the finger in contact with the inspection 
surface, and an organism discrimination part 60 for determining whether the 
finger is an organism or not by analyzing the correlation between the physical 
quantity and the finger color. Even if an absolute value of the color change 
quantity is small, the organism can be discriminated by admitting sufficient 
correlation with information reflecting a pushing pressure of the finger such as 
the area of the fingerprint. The thickness of a fingerprint input part is 
determined by the sum of the thicknesses of a planar light source and the color 
image sensor to be about 1-2 mm. 
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tasted: ft*. t§&A7JgB©J¥£«:, ¥E#ft 

i®i^5-il^-fe>-y-©^$©?aT-^^0« *«jl~2m 



10 ?l5-®9fe^y 




20lfi-B5l2«g? 



60£tt38J9 



-jr\4fcfcfr ratlin 



(2) 



&m 2003-7513 



[It*Bl] #SEffifc»*l¥UttttT«*©ffttB« 
UMB«ft©SttH»© A* &nffl LTltMEfB©ft Stftffi 
lltrtE*»©»ttililitA*-r*li9»cl(H2JBi&»e.lWEa« 

■r ft c £ k «t o (HE»**±#*»53j»*«arr* c t io 

[if #51 2] WEetftffi^R**. MEtIft©l&RB« 
i£*H>T4 , *ffl©#£©^i££ttftfe© s F*£fii£fl-# 
1-ftlUK^tf, ;:££tt«fc-r*Bl#»iE*©»tt 

b«a#-£@. 

ftMEJS©sffi»cg5abfc«-e*ft c: £&&wi£-r2> m 

#5! 1 E*©*f ttB»A#S«. 
[»*9I4] l»Et¥ffi»*aj*&tt. WEi«A*f 20 

Snfc»«*»»Ul*fcf*E**taJIR3BtCB-^<»ttll 
fgi-fe >+>-?£> 9. ^EJBii*H«-fe>-y-©WMIc3tag<i:* 

m&B«A2j£e. 

ESrffiAft^UXAi:. iJE^UXA^^AStbTW 
Efifc^abfrSSBSTrftftilgt. WElt**««"r ftffi** 30 

e> ©# £B m± >v tc is«-r ft yt¥ m t * ts a ft c t * 

[111*517] B«A*iBCli*ffi3BfS-a:TRJi©fi«: 

©b®^- ^ zmmt ft * 7 -bab -t >+>■ t . 

ME»tfc©!S«x- 9 SEttr ft iBttt-l$Btt»£ . 

WESttwHttx-^^&ttffittciBfliflfflisaai-r* 
iWE}Btt©e«a*aur4fe«ffli*di«t. 

lHE«tt©ffitt*ffltfiflf«i:©«HM«*ffHBLT. 
R»f^©S-fe(CO^Tgt^^nfc®fSi:©1 : BB5^ia<tfS!) <o 

^^e»nfeP»gfatcjj;DT, KrEJi*^ft^s^©ia!S'JS: 
* w u t«?5« $ nfc z. t z&m. t r ft mwcm® a * « 

Gt. 

[11*918] ffiEBttttttRtttUffitt. WEffitt©H* 
5*-^*^KIBtt©l*lilt«*£*»tB"r*Stl|t. 
tf. WEHU«£%fll*«??«E-r«««©ffi«ft*»*Sflllt 
tCctO. mE»tt©ffi««f«©»tatfT5c:£t1*«t 
T*m#*7E*©»ttH»Aa*B. 

m#«9] aaEfi««i*ffl»«. fflBJi&ro^jfcgB so 



tt, «A«K»tt©+'£!>«©««*a«?-r*«jiE. *3cfc 
tf. WEfK*Jc*t>Tssfi, »e. we (R. G. B) 

©&fi©¥i3M£#aft»g£fT5C -fftllt 
7 $fctt8 EftttlittlBftAftSB. 
[»#910] BftA^ffitCfg^^S-ttTISm©^ 

tt©H»5 i -i'*«i#-r«*its:*7-ii«5 f -3'a#i 

MEfltiWBflfex-^^Etftf *H«-l*E1*I«i, 
EfJHfSBttttSXgi:, 

BEIftt©fi1*«te»ttiT*fiflMH«tBI8£. 

WE*Btt©ffi«««tft**£©«MH«*W*iiL.T. 

WJ£©&fiC^T»*SnfcM«£©ffiMffR£ : T i '«> 

^fe^n/tiafiicfSUT. MEJi^±»^s^©^S'j$ 

[ttMll] WESHflMHttrnxStt, IWEJBtt© 

■«?*-**sii*ifc©i»«£«»i*»tH-r«*Jit, 

WEI*»£S«!Wft1"**l*©B!»*#«>ft 
8tJ|tKJ:0ttE««:©B«HIMI©»IHftff 3 d 
£TftIS*iRl 0E*©»ttB«K:J:*£<Ma9J>*ft. 
[81*5112] ttEfi*«**fcbXgtt. IWBffit*©** 

«AtfKIBK©*'frffl©«**i»i-r*Wff. 
*5<ktf. lltE««IC*fr>T8Se, flbfi. #fi (R. G. 
B) ©&£©¥i9ffl£##ft$i8E£fT?£££#S&<b-r 
ftll*5U 0£fctel lE«©»«B«K:«fc*£<*:l»8'J 

[0 0 0 1 ] 

Jbn^ftffi* icje; i;TJS©fi***fl;-r ft c <*: £*'Jffl ltm 
#*©*!#£#© fc©^5^£ItSiJ-r ft. ±#§8 

[0 0 0 2] 

[a*©***] itut^MUJitmitii 
snfi^ns. c©jiffltc43^T. Ji;&<±#-t?*ftj5* 

g^SrfUB'Jf ftiltlCJ:?). Jt©^jSiPp (U^Urt) tC 
cfcftBAH8££ffltJ*lgf£££i;£-fr. 1fff8v7.^A©-fe 

T^fto 

[0003] *&wtmmftmv>mm?2>ftm?&wM 1 

tLT. **ISSU^fll€:fif-p!NFf i F 2 7 0 8 0 5 1# (» 
i¥ 3-087981 ^ii$S) © r&fiMRAAglBj *« 
feft. *^*^1 <hbT©#l ! F2 7 0 8 0 5 imzM9f; 
StlTt»-581B©3Eea:«*R*S:. 0 1 4 ICtST. C 
©m^B{^A*^^(4. 3t« 1 0 1 . mWft 102. M 
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102a, 1/>X103, 85103a, ^)7-CCD 

104, m&mm xiimmm i o 5 , Haaoa^isitt 

10 5a, fgttHH^IsIB 105b, £ttHt8Uffi 106, 
fe*rnffijE(HlS§ 1 0 6 a, filUJIilKl 0 6 b, R • G 

• smm&i o 7, tti*sn«. 

[0 0 0 4] HI 4ft#8aUtt3&<6»f^ftKKT 

3HK1 0 l3&^6«*6nfc*tt, SWff 1 02^1 

aurigsaBgrr*. s-e*a*nfcjto)«-wtt, 01 

4 0*BlT^Lfc*r6i^e»b, 1102 aTSWS 
tl, «D 1 0 3 atcM^o 80103 afcaaUfcft 10 
t4, l/>Xl0 3l:<tl3*7-CCDl 04i:18«sn 
1 0 4 0lUA(!fttR • G • B^glHI 
Bl 0 7(Cci:0 3fi©Hfc««fc:#«sn. £#M9Jffi 
1 0 6.lCA*£ns. ^NMffl 0 6tC*3liT«, Jf 

[0 0 0 5] JWfrWICtt* «***3lEffi^»jBbfcBIIB«) 

*t4, 4#lC, fe§4 5 0-6 0 0 nm(OmWZ.^XtV 20 

og^filC^So -fe-rnffilElHj^ 1 0 6 a <hfi!$SiJlH]{& 
1 0 6 blC*5^Tl4, £O e fc5ftffli£*<Ag&£ 2^><D 

iSitAftSQiigP 1 0 5 OfBttRH^lBlK 1 0 5 b \z&\*> 

[0006] 9tmMwm 2 <nmm 2774313^ 30 

(»B¥2 - 3 0 7 1 7 6*&«) tf> r±ftmmBS 
t4, aw#±JC»ftff LWtfelRCDJ¥flEAJcJ:0»*iB 
<0ft#S{tT*CD£?iJfflU »Wa>&a9i#«:^l,T» 

«Afc£#tt9JS&BT»*. *BlgiJ«Bfc:*3^T, fflU 
ft^sn*±M«ittE»«<DaW<*TB±*^3l6j|[, 
g«JH^ !8B*^B«fctf*KMi*T*eBU 39! 
#TffiT*Jc2»Jt^a*ck«3t«lfi]¥aS:iEIB-r * - i 
tcj;D, giOlil^^ILTt^o 40 
[0 0 0 7] ftJHXKM 3 <£>t#[i 2000-20684 

a*T*ui#aT^n--^}iedt»(orta€:aaufcaa 

rtfiB*aHLfcaa#wjto3t»Kn*i;fc«»«^t 
saau *flc«»j^aTaa3tttui^s*^m*sn 

fcWBiKfl^^UfcBa^a-^JtojttttKtaa* 
£^5^£§S!S"JLT^£o 50 



[0 0 0 8] 

#<Bfl«@i«Art£B«Cf4. KTiCSE^SKH^**- 
[0 0 0 9] L*>U MOBK^fit^, »I4. »4 

LTt>£<&Xft;:Si4 

TJ4Alitl^«ofcBIWSr"r*Pllitt*«*«- 

[0010] itsfioftWKnn 1 4>a»c*4, "n 
nti^. ft* u fc a> £ 5 a> *«£-r * 

O^T»4Ea*%Vi. If^oT, P* 

cco^^^, {E*0DttBk:(4^N8iJtiK)flMtt^tt 
tit 1^-5 

[0 0 11] g§2fC, tt^£¥*£J8t> 

fztb\Z, U>X, jg^f*. It. 

flE©EBI* U>Xfc CCD fcWM 

L^ot, a*(0««-Ct4, WAtfSSlmm, 
«2 0mmOSM(C«HS:rtjK-rsc:tJ4^pJffiT* 

[0 0 12] #3E9il4, ±K<0¥*<Z>*><hK*3i?Snfc 

T3C<h£§§l<£>§W<l:T£ e Sfc. »#«8^««T 
^SfISJc+»tC/hS<^fi^B<aA*KB43<]:^mStiii 

So 

[0 0 13] 

«l*JK18S«©5SW<OSttafifcA*SBf4, 
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fflT*ffffi**ffi^ai:S*U ttSSil&Ofi&am 

[0 0 14] ffi$fl2Ett<0X91ti:. if #«1 fSffiOS! 
W0«Rl»A*8tt?»^T, fitttH^a*<, JiifrO 

[0 0 15] MM3EtO«nii, 1 8B«E©« 

ttB»*»«-r*i§H»***. ttaattttSEE^ssttr 

[0 0 16] W*3l4IE«to»Wtt, Bsft9(lEB0>B 

[0 0 17] «*«5E«O^H IftRH lflattttX 
W<0|gttB«A*i£BT*o"T\ BBAA^a«. 20 

[0 0 18] M$£6E4K0X91I;L t»#:»iE«©5e 
SOSttBBAASBTfc^T, B«A*#att* »*< 
SMtSffiSiAS^JXAt, ^UXA'vftSrAltb 

[0019] li*^ 7 Ett<B»W©Ji«B«A*g« 30 
E«T*B«-«rE1*ffii, ffitt^Bffcx-^^SKft 

**tta-rsfe««ttasBt, stfc<BB«*«&fi«« 

[0 0 2 0] £fc> ±EOiB«««»ffiffifi, »IR<DB 40 

cto, »tt©B«M*«©fflfflsfT^, 

B«IC*N>T#fi. tffe (R% 

[0 0 2 1 ] n«fli OBB0BBaffttBftlcJ:*£ 
B«A*Blw»*«»a*Ttt»©»tt 

i, IttltflDBB^-^fcEBTSBB-WEBlSi, so 
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JWoM^-^frSBiitoiiitiitiaitsM 

X. BfftO*ftto^TlffltSnfcBSItO»B«»i 

[0 0 2 2] ±EOB«««»BlStt. «tt© 

45cttf» B»i«*^flFaE-r*B«fl!)Bfllt*«)«»li: 

[0 0 2 3] 

«CJ:a»ttBBA*«B*J:tH»IICB«ICJ:**{*W9iJ 
tc, **wofte:B«A*3S«^ < t^»iKH«^«t*± 

[0024] cmi ommcomm) m 1 ©**«»c*5 w- 

te, #5-B«-fe>-tM 0, H«-I$E«8B2 0, MIS 

«?gfflmgB3o, ewBttwau 0, BfeEttssso. 

[0 0 2 5] #7— B«fc-fe>U"l 0H, -E-oOHftA^M 
f*B0*Mfc»8Hb**^«<fctt*. *7-B«-fe>-9-l 

o©*#»aij«fciTH *a)»*iP4i«»cB3RsnT 

[0 0 2 6] Xllt &ffSg2 0 2 5 6 5 9^tC^$n 
3t«^ft-fi©MBTEMLT»fiRSnS2 5fc7C-fc>1t 

(LED) SEtLfc*l$Ttt, W3t*lC*lr>T«»a* 

(EL) ft^-r»»*2 0CD««T«^«lri£OB«3tt 
**JflHTt>J:H. mwmfc±\ZJ&j&?Z> 2 *7t;-t 

B3e»tttUT«A«7 : E^7 7'Xy , j3> (a 
-S i) tffl^T7* h^-f *-H*<5^tt*W«a!-b 

>*»©«3tt*f*»*L, B^osjtamciM-tt* 
ajb<ofc»o»i»h7>^x* (tft) zmiTm&L 

[0 0 2 7] fg2 Ji* f#fF?g3 0 0 8 8 5 9^tC^^n 
T^*J:5«c, B»©«3fc***-*a>W«TEaiUT 
»fiKSft*2*7C-fc>*«Hc*5lf»T, ^cogit^cfcO 



(5) 



#§12 0 0 3 -7 5 1 3 5 



[0 0 2 8] »3lt »i2 0 0 1 - 0 3 4 5 7 1i:^ 

[oo2 9] \*±.\zwtwvtzt} y-mm-t>v 1 on, 

[0 0 3 0] H(K— HfEtta2 0(1 jfr^-Hf* 

pJtteDRAM, SRAM, U *^T'8I 

BWW«»£Uffi3 o, 6ffi«ttttifluo. bbe 

[0031] Bifiit isfflm^ 3 o \t. mi&<Dmnmm%: 20 
mm?zmwm&&'£ts. sets 

<d £ ^sflE-r £ «« o mn & * * & mw & ff -5 

31 (Hfit«±<7>H*l30^TttH*fflS: "1" KSS* 
U HB*M0BXttBXB£ "0" KBBrr*ffl«) 

»BItt-Ct>«fc^. WiBtt«»i"**<, ffi««?8*ttStHf 
SfcfcfcH:, *5-B«-fe>tfl 0 ©Wttic* Lfcflt* 
0BfcM?TS<B**S*Ll>. JEtC. MfSff?8ffi£Bgi$3 30 

on mm^r^mm^-^com^mm^iis 
(t) iix, sfikE«tffi5 0 ttkwmms o^itm 

[0 0 3 2] fifitffittJfflaU 0\t, SttOfiflltt&MUJ 

*Ci (t) (i=R, G, B) fcbT**m»JW6 0 40 
[0 0 3 3 ] BffeEttffi 5 0 tt, ®ffiti»$gfflfflSB 3 0 

tb^s (t) zwrn-tzsMt* mm&mxtztezfto 

ftffihr«IM»fll*«*5-lHH:>-!tl O^at^HK 
£fi§x.£o II:, 4tfSS55'JgP6 0 E 

[0 0 3 4] £ttn9Jffi 6 0 tt, BfltttBffiUffi 30* so 
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6£ffiSft*«ttffi*S (t) 6tt«Btt£U»4 0ft* 

(t) (i=R, g, b) tzxtiL* &mmtmmffi 
m£<DftMm&*mmTz>\E\$&&^ts. tit, #stc 

It:, *#i«l9janfc«^ttt, B4RE*«5 0 

tft^anfcffittiaa^-^sjittSB^w? o^t 

[0 0 3 5]ffl«ll&»7 0H BftEtttt5 0A>&& 
6ftfciKi«A*L. *©»tfcB»5 ff --**BA1t 

ttB»4:B£-r*Eltt**tJ. 
[0 0 3 6] ^(C, Blft*€>B5£J:tfB 1 3*#BRL 

ffi^sa^^-ria^EiTfeSo ami »f^« 

[0 0 3 7] £lT> *^-B«-fe>*l 0±»C»*B< 

(x^^ys 1) o #7— B«-fe>-s-i o^cowje** 

HAS. ■fft^-^BtftT* Uf7^S2) o «t» 
UfcH«x-**6H«flMB "S (t) " &m%?2> 

(x^v^s 3) o z*>\z. &mm "ci ( t ) " 
m-r^ Ut7^s4) o iiB^fy^s2*^s4o 

Ut7^S5/YES) , *#»*J€:^fT-rs (Xf 
[0 0 3 8] HI 2 IC^TJ^IC, B»-fc>* 1 0 

[0 0 3 9] H3H ^O— acoi8gTf#e>nstiJR« 
^ffltBSI5 3 0 cotti^j S (t) T**. »ttB«© 

Otti^C i (t) (i=R, G, B) TS>*. Jg^> * 
#M»JS8 6 0tC43^T, S (t)^ct^Ci ( t ) Offl 

[0 0 4 0] i^tC, »JttB«A**6*#B 



(6) 



#&B2 0 0 3 - 7 5 1 3 
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fifths. ±x(omm\zR, g, b<d&&<dji?-7 j 
n**7 7-f A-jR*«Bf*x*B (»a«SMJrr*B) 

R, G, B£>££cDiIj<££, 1$S1 0 2 4X 7 6 8(Z) 

2 5 6BW"ettj*-rst><DT*s. jft^r^f/t— 

JR&SMm, ilg2 5/im, BBPRO. SKD^tyr^ 10 

[0 0 4 1] (jCfflWI) EtTTtt, B 1 ©ftfifctc^tf) 
&JEZbU?L, «#1:>tfBlC»«LT**SBns*Tfl!> 

ftftffftf "0" KfcofcR5«£u -r&*)-6«*«-t>*H^ 
&Bftfc»j«T, *7-lB«Hr>U-l 0^A*£f?itT 

[0 0 4 2] d<£>£5tCLT, bT?&^ 6 dn-6 20 

6. B««*S (t) t, flIIWWICi (t) t 

^rffltiULfc. hct, mmmns (t) tc^rte, 

R, G, BcD6-^Ofi^Hfta)®^fI^¥^bTf#en 

"14 0" i:ittbfc. fe«#<o¥i§«tc i 

n^ij^gc 128x128 <Dmm \z^x, &&<Dm 
mm s-tn-env^ u xe« ^ £ u rc 0 30 
[0043] ccDct^tctT^b nfcB««*§- S (t) 

fi«*0¥i9iC i (t) t^M6\Z^ 0 B6\Z 

bfcB«*^i«n**T^»e>nfc-»coii«^)iS(c 

«t^ttfct)OT*6. Bfi8fi*tS (t) 14, 

&*>-6, no— a©i 5ft(D^«infetc^^T, asm 

1 x l 0 + 5**6 2 0 x 1 0 + 5SK*THUP 

0¥^ic i (t) 1*. BTB#nT^ttv*3B<D^— 40 

#-T^LT*5 9, »rt?-r«««ltt*«OT*S. R, 

G, B©ii:ftOTo^«*«**^J:i*«BSft 

MIC, eOTO^iC i (t) t4, BfSfl^S 

(t) £&\z&m-?z>m?&t)frz>. 4#g, i3#g 

[0 0 4 4] 0 7t4, Bffiff^S (t) ifefi^CD¥±5 
iCi (t) &*W*lfcLTB6*W:/oy hL&B* 
T**. 07d:O, 3ft£TTffiW£:©*^«BB«*< 
»BT«5. H*CD»*«, cn«E> 1 5tt<DHfl»C*5H so 
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fctt*T*«. G, B, R©»C«H«»««**V^fc 
ifi&frZo S&. BW#/hSV>B9©fi«^tttfSO*a« 

uhtt, 3£«»±©B««*K:i5V>T»4, 3 
fi£TK4H>TB«i:©BUI»T»^«BB«#** 

[0 0 4 5] ^±O^^^Stc, £#*>5***B9J-r* 

fc»©aqi«:BBe-r*i:t3^T#*. w Gcoe 

t©«H«»3**, 3fifci$HTG, B, R 

ffiBfltftft*. 3fill^^TG, B, R<0J6K:;*:#<, ft 
fc^G(Bfi«#<BffiB«»a*0. 9H±T»«" £^ 
5S*PTt><fc^. ^O^otC^ftStpota^pJflET 
3a8ft#e, *«P*JISL<mtfBBOPl1IBttt> 

*«pflE)Kft«04"Ttt, 3#B*««fc*LH©»4B&* 
T&5o 

[0046] BBtfcsTifer*^ ao^&^3»-r 

S-fe^iU^-rOU^SrifdSTS^T*^* SR 
/ty=3>T-f >?~*y K©*— Z^— S^BBi"** 

ic#r*s¥«Kt4ffi^£#*e>n*. #j;U4\ « 

5 ft4iO«»C«^nfcftA©B*TBEW»*5efT 

tot, fl*TttJ:0«U^»*#BW©»«P*»B*sn 

C CO J: ^{C, ^#Wftg2pf4, »ttiz>-y-©«ffl» 
BJc«i;T»<B«'r*ci3&< i »BT**. 

[0 0 4 7 ] CICIT, 0 6, B7i:iT»ttlt ^J^- 

■tt-t: >it 1 0 <£!&ft tc*€r < #tfrr ^> c t icasr * 

OffiBB«S:7C^*#^g*^»9jr*fc«)OK«P*« 

^■r^^s^^^o c^^jcoiriTtt, m2<Dmm<DM 

[0 0 4 8] K±^K*Lfc«t5»C, *58WTtt«fc-fc 
>»BlC*«S*T*S*BUTA*Lfc«*©B«* 
6Bffi1f$S<hetS?§i:^ffltHU, n*OffiBBff«5c(c 
LT*#*5*ftBWr*. LftJ^oT, 
l*t!i^l»K»6n«2O0»*BB©ft*5c«cB8iJ-r 
ft«*0»«BBA*«BK:Jt(ftUT, *#B»J©«« 

^B«Ttt<, A*B«©*ft*ttlcSHT*«Btt 
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££>ft|-C£fe£9, ttl-2mmaK©JPSrctt*. Cti 

[oo49] (» i <o&mmiam) $x±\zmw bfc#se 
i tsufc*dc*#»fTKWbfc3j«. ctubommzm 10 

3>£Dt^SIgf (CPU) <h^^EU^ffl^T^"r 

(D&M^MMtRfoir. ' 20 
[0 0 5 0] *«WO»l©*JIS«lk:45liTtt, 

»»t4i«©«€:Rfllfc. brf>>U -S0ffittBft 

offit#*j*n^ne> 2iiOKig£n*fc<&Tte&^. -r 

k w l fc <d t m « cd sat t e t o ffi bq k s t?< ±# m u 
LST3fT**«ft0»DiBu *©aa-c»6ns- 30 

fct^fiJjSUCkO. HHftSttBft 

[0 0 5 1 ] S^lc, K±©«9!Ttt»ttB»**&S<0 
B«1lHBSfflttJL&rt*, -t©ftt)0^«a)ffi*S:B«K: 

ftttHflkXASKti. *7-I«t>ltl0, H«-B# 40 

iBtsa2 0b, feif$gtat±ssi5 4 o, BBEttflss o b, 

±ff«»JBB6 0b, !fttB£S7 0. J£;*7-t: >1t 8 0 <h 

[0052] igstcfc^T, mi tmcmmzmtz-rm 

+h8 0£i8ttT^a,«Sn?SS. m^fir>1t8 Ocd^S 

flrp (t) ^au^r^o m^p (t) a, Biosmi so 
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(t) i:ffiSl,Tfe0, H8©S»aigiJffl6 0 b, 

bic*5i>Tw* m^p (t) t&mnwmttc i 

(t) £<0fflBBa<HMiffi£ftS. ^OfdJCDlfjfm* Hit 
HI tHi;j:5Jc(tfHtt<7)iB^#fiJ»J^ 
p[^T$>^)o fctfl, d<D«j*<BA*««:. £E*-fe>U- 
8 0 0>ff£#;Ettrt ^-H»-b >1t J: 0 fci¥< 
ft/jv?fc 1 — 2mmlCfc:D, H 1 (BWlSlcJfc^T 

[0053] (» 2 (ommmmm) m\zm<omm^mm 

»ttH«A**«tt* SttB«-fe>tfl OcHll 
c, tr>+M 2 c, B«— P#IE«8B2 0 c . Hffi 

+»$Hf4tHSI5 3 0 . ItUS1t85 0. £f(4UUB6 0, ft 

[0 0 5 4] H9»C*5lsT, BliHIJiiSS&ti 

tt, SttiBH-fe^-y-l 0 c®^®tC7tMl lc^7- 
■fe>*l 2 c i*KttTV>*j£n?**. ddTJSHSif 

tfr»2 9 5 9 5 3 2 ^(Cffi^^nTl^ cfc 5 fc»®§g 

[0055] m«?e«*fli*sc<o»«ttma©»» i F4i* 

HctD, ffiO»ffi<DIHId]i«« , T?*SJitt€:li«4bTA 

«Hr>-y-l 0 c tltffl^TfeJ;^, 2^7t:SS 
WbfcH*««tA-f ^^^©^BlCEAlCct Data 

[0 0 5 6] ffiSt«d«aEft-r«IB*H**««*a9B8 

tE±K:»dir*c:fcKJ:0, b 9 ©«ij5S:<z>*&«tiii*-fe > 

It 1 0 c tLTfflViSCt^tS. «1 lci:UT 
ttafi*58T5»3tt^-f *5-t>*12ct 

II 1 c^S^&ftfc^JSttiafft-b^l 0 c ^iS 

[0 0 5 7] *7-t>1tl2cOtB*Ci ( t ) tt. 
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bn^siam^s (t) t<&ffli»awBsn*. «t<e> 
**a-e*5. fc«u B9©i«-ni Tfcini i ct 

tt>lmmiattf<ft4CDT, /MHb^ffiTST^f'J 
T**. »ajft*36«iil«rt-*i^5jfttt. BIO 

[0 0 5 8] <hC^>T% Hl<D*J«H43l»Ttt, «ttH 

oitffe*»WOJE»*lt«tl«i:t. 20 
[0 0 5 9] *fc, K±CMM!K:*5^T, fi»c£fctil$g 

[0060] (S2 <D%m<nwm m i (Dmmvmmiz 30 

oUTRSLfe. ±#MH9JO««Itta5|ft±t*«3tt/ha! 
{ b <h 5 * 56 co 2 O <D @ M S £ h it "t £ t> O T 

[0 0 6 1 ] B10IJ, 12 tiR-TK* 40 

1 0 d , »«&7fc¥* lid, ^'JXA12d, 3t« 1 3 
d, H«-»E«»2 0, IIIfWS3 0, 
ttffl«4(K ■flkeiftffi5(K £flcK9jff6 0. fBttflB 

[0062] ii ott^t, [gii tni;«*eft*fc"r 
t, *7-H«-fe>u-i od, <s«3tt**i id. 
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»{fe3fr¥«l 1 d £lsT\tl<> 
X, flM I 3 dtLTtteft*«r-&J8*^3j— H 

[0 0 6 3] £<B«j*Ttt, ffiSfc^S^fclSftT^* 

h*««lBiatlfc»ttBI»3W»6ft6- ^3>h7Xh 

iio c^t.toi:, 3tiBi 3 d^eas-fr^nfc 

3ttt, yjXAl 2 dfc«*>ft&»ft!!Hgrr*. ^£>£ 

SiBtt^UXA l 2 dfcftML&no 
7?, Jtli^UXAl 2 dCD±®T'£ESt3n, »££T 
CD5fcjWi8«3fc¥* 1 1 d £«T* 7-H«-fe>1J- 1 0 d 

SOT, B«-fe>-y-l 0d»CM*>tO3fiffitt/h$ 

[0 0 6 4] C<LT*, 01<0»|*©«££H«KLT, 

ffiH£l?ffibfc*g*£|g|l 1, mi 2tc^To Mffitifffi 
©ttffi^ffilClRlbTte, H«« "12 8" KRJ6LTJB 

ttH«*2iifcu, a^fiio@^ic^*^TBfflm^ 
s (t) tuc. e*fflo}am«Hio«ij«o«^i:^ 

[0 0 6 5] il 1 lC*3l>T, *ttttJttti®«0#^ 

T , »tt-fe >if »K 6 Eiff L 3 T 6 ftfc d i ftWR $ n 
S e ^^c, fem^O^i^flC i (t) tt, »TK*«tlT 

ffliJ-e$>So Hi 2(4, SfSff^s (t) 

flSC i (t) tfcHdlltLTHl lSB^PyhLfct) 

fc«S*T*-5. 7)V- (B) ©«BB3*«fkt)K^Ct, R 

3R»6nfcffiH«ft^6*#*»5^ft*9JT*e:tttBl 
[0 0 6 6] £ZZT\ Ull, H12*C45liT. 07 

a, BMitAJiTawotMosit**. tab 
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[0 0 6 7 ] ±g20*M*IB^ctntf, ffitfftEBictt 
[0 0 6 8] Sit:, S£*CD3Sil<D«^4, *g£)£<D^ 

©■•^6JB»t»*tfi«*t*ttajb, i3o#a>fBHIifl 
[0 0 6 9] *»^<Z)m«A*SBC0»Stt, ¥ 

iB«*«t*^-liilfc-b>*©»*©ft"X?ft*0^ »i 
[0 0 7 0] g§3i;:, * i ©*tt«®H i »c*-r«di»c 

1f$gO^^K2|-r^(7)T. SttLfcJBttB«<&£T*B 

So 

[0071] a:*, ±a©««»»tt**w©»a** 
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[0 0 7 2] 

0«ttB«A*««fe<k^JBttB«lcJ:**frl(l9J*ft 
14, «*BlCtS«ri¥HtWT**«>»*B«*»KlUT 
»»U CC7)li^lj«OA^tl^^LTfi<7)fe^^!±i'r 
St^tC, ffiR^fijRBfift^A^-r^BSJClffiJCjDt)** 

10 m<DmMm%*mft^z>zzi\z&r), s**£#a*5a*ft 

0>IBK:-h$ttt*Ba«» Sftfttf4#iMJt* d t*« 
[BB®flWttlB91] 

[B 1 ] **W©«ttB»A**«*J:tf»ttBflHC«fc 

«J*B*£^rK93BT&*. 
[1212] *KMO*l©^M0!Itc*5ltS±#»BiJ«ffiO 
20 JgaSr^-TBiWBTfe*. 

[0 3] **W<OJB1<OSI««^*»«»±#II9J««BO 

[ei 4] *&womiommmiz&rt%±&m\mmv> 

H(a**TlttWBT*4. 
[B6] *5BW©*l<0**«(D*ffl«Jc4Jtt*IS«B 

«wB«£e©*fce«-rK9iBT»*. 

[07] *58W©»lCD*Ml«©j6ffl«^*5ttS»jRB 
30 «©ffl«tfiOfflHH««:StRWBt&S. 

[0 8] *58W©*10*lt«©aE»*lllO»JI**-r 
IftBJ0T&3«, 
[0 9] *5BW©»10*lB«©a»*«©»Jlft*"r 

[010] **WO)»2(Z)*l!5«»c45Jt*^«!:««»* 

[011] *38Wa>*2©*««^43»^«ttB«OB 
«£e<D*{t£5m»9JBT»*. 
[012] *»W<7)S2<Z)*lSOTtC*5JtSJi«Bf*©ffi 

40 ate©«HB«*«"rKWBT**. 

[01 3] »ff«6^T7P-5 1 +-hT»5. 
[014] tt*OtttkB«kAAttBa>£ft«tfB9R«« 

10, 1 0 d # 5— H®ir >tJ- 

2 0, 20b, 20c B«-B#K«» 

3 0 ®fStif?8tfifct5g($ 

4 o fiwauuffi 

5 0, 5 0 b BffefBttffi 
so 6 0,6 0 b ^^ISBiJgB 
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18 



7 0 «ttiH£SE 

8 0 JE*-fe>1t 
10c »ttH«fc-t>-9- 

13d, 101 fti® 



11c, 
1 1 d 
12c 
1 2 d 
10 2 
10 2a m 
1 0 3 U>X 



10 3a i&D 
1 0 4 

i o 5 s&mmxfjmma 

10 5a H««0ii*llIgS 
1 0 5 b ttttH^DIft 
1 0 6 ±#«6SiJffi 
10 6a fi~m*$IE[H]gS 

106b emgijisigs 

10 7 R • G • B#Hi[Hl& 



[HI] 



10 »5-B«t?^ 




R 


0 


Ci(t) 

-F- 





70ffttfig£tf 



[Hi 3] 



14] 



[B5] 



[82] 



[H6] 



Area(Pth=140) ♦Red 
a Green -Blue 



2.5E+05 
2.0E+05 




0 5 10 15 20 
input sequence 



100 



e 

& 




[B7] 



♦ Red a Green "Bflue | 




1 100 



1.0E+05 1.5E+05 2.0E+05 
fingerprint area 
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[B8] 



io 



50biI8t2ttS3 




20bSft-B$Sf» 



60b£ftfKH9 




10c«ttlftt?>^ 



&2511cVV-\ 
*^-t>tM2c 



<9 




70*l**g8£SP 



Ell 0] 



12d ZJ'JXA 



11d »IX9)R 

10d»5-l*feW 




II 1] 



SOiatfiSSH 



201^-B|l2gg3 



6Q±ftftM 



-»-Pth=128 »Red a Green .Blue 




0 10 20 30 
input sequence 
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1 2] 



113] 



_♦ Red a Green 



■Blue 




20000 40000 60000 80000 
fingerprint area 



(jjjjjjT) 




1 4] 



102 ilBflf* 



£ 103a mv 

•1031/ 




105a 
X^fflS2M05 



,104?]^-CCD 



107 

R * G • Bftaffltt 

106afern«iE(s)K 
.1 06 

106b£I2S!l(Q]E 



